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(54) FLEXIBLE DISPLAY DEVICE

(57) The present disclosure provides a flexible dis-
play device, including: a flexible display panel; a flexible
battery arranged at a side of the flexible display panel
away from a light emitting surface; a heat dissipation as-
sembly including a first heat dissipation sheet, the first
heat dissipation sheet being arranged at a side of the
flexible battery facing or away from the flexible display

panel, and the first heat dissipation sheet having a bend-
able area. Therefore, the flexibility of the entire display
device is realized, the local temperature of the battery
can also be reduced, and the local temperature of the
battery is prevented from being too high, which solves
the heat dissipation problem of the flexible battery.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure claims priorities of Chi-
nese patent applications NO. 202010450415.4 filed on
May 25, 2020 and NO. 202011267683.9 filed on Novem-
ber 13, 2020, titled "FLEXIBLE DISPLAY DEVICE", the
entire contents of which are incorporated herein by ref-
erence.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of dis-
play technology, and in particular, to a flexible display
device.

BACKGROUND

[0003] The emergence of flexible display panels has
greatly broadened the form design of electronic devices.
The research on thinner and flexibility of energy storage
devices provides feasibility for matching the flexible dis-
play panel and the flexible energy storage device. How-
ever, the realization of the overall flexibility of the display
device has many limitations.
[0004] In addition, the energy storage device will gen-
erate a certain amount of heat when working (charging
and discharging). If the energy storage device has a local
position abnormality, it will also have a problem of local
high heat concentration, i.e., "hot spot", which has a very
serious functional impact on the flexible battery and the
flexible display panel. In a severe case, it will damage
the panel and even cause a serious safety risk to a user.
[0005] It should be noted that the information of the
present disclosure in the above background section is
only used for enhancing the understanding of the back-
ground of the present disclosure, and therefore may in-
clude information that does not constitute the prior art
known to those skilled in the art.

SUMMARY

[0006] An objective of the present disclosure is to pro-
vide a flexible display device to solve one or more prob-
lems in the related art.
[0007] An aspect of the present disclosure provides a
flexible display device, including:

a flexible display panel;
a flexible battery arranged at a side of the flexible
display panel away from a light emitting surface;
a heat dissipation assembly including a first heat dis-
sipation sheet, the first heat dissipation sheet being
arranged at a side of the flexible battery facing or
away from the flexible display panel, and the first
heat dissipation sheet having a bendable area.

[0008] In an exemplary embodiment of the present dis-
closure, the bendable area of the first heat dissipation
sheet has a through structure in a thickness direction.
[0009] In an exemplary embodiment of the present dis-
closure, the first heat dissipation sheet has a one-piece
structure, the first heat dissipation sheet includes a plu-
rality of patterned opening holes in the bendable area,
and the opening hole forms the through structure.
[0010] In an exemplary embodiment of the present dis-
closure, the first heat dissipation sheet includes a plurality
of heat dissipation bars arranged in parallel in the bend-
able area, any two adjacent heat dissipation bars have
an interval therebetween, and the interval forms the
through structure.
[0011] In an exemplary embodiment of the present dis-
closure, the first heat dissipation sheet further includes
a plurality of connection members, and the connection
member connects two adjacent heat dissipation bars,
and
the connection member is pivotally connected to the two
adjacent heat dissipation bars, so that the two adjacent
heat dissipation bars are rotatable relative to the connec-
tion member.
[0012] In an exemplary embodiment of the present dis-
closure, at least one first protruding portion is provided
on at least one long side of the heat dissipation bar to
face an adjacent heat dissipation bar.
[0013] In an exemplary embodiment of the present dis-
closure, a second protruding portion is provided on the
long side of the heat dissipation bar at a position corre-
sponding to the first protruding portion of the adjacent
heat dissipation bar, and the second protruding portion
has a notch that matches a shape of the first protruding
portion, so that the notch and the first protruding portion
can be fit to each other.
[0014] In an exemplary embodiment of the present dis-
closure, the first heat dissipation sheet further includes
a heat dissipation pipe, and the heat dissipation pipe is
connected to each of the heat dissipation bars.
[0015] In an exemplary embodiment of the present dis-
closure, the first heat dissipation sheet further includes
a base layer, the heat dissipation bars are adhered to
one side of the base layer, and another side of the base
layer is adhered to the flexible battery or the flexible dis-
play panel.
[0016] In an exemplary embodiment of the present dis-
closure, a width L of the heat dissipation bar satisfies
0.05mm≤L≤20mm, and a width h of the interval between
two adjacent heat dissipation bars satisfies
0.1mm≤h≤10mm.
[0017] In an exemplary embodiment of the present dis-
closure, a through hole is formed in the heat dissipation
bar.
[0018] In an exemplary embodiment of the present dis-
closure, a material of the first heat dissipation sheet is
metal.
[0019] In an exemplary embodiment of the present dis-
closure, the heat dissipation assembly further includes:
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a second heat dissipation sheet arranged on another side
of the flexible battery facing or away from the flexible
display panel, the second heat dissipation sheet having
a bendable area, and the bending area of the second
heat dissipation sheet corresponding to the bendable ar-
ea of the heat insulation layer and the bendable area of
the first heat dissipation sheet.
[0020] In an exemplary embodiment of the present dis-
closure, a structure of the second heat dissipation sheet
is same as or different from that of the first heat dissipation
sheet, and a material of the second heat dissipation sheet
is same as or different from that of the first heat dissipation
sheet.
[0021] In an exemplary embodiment of the present dis-
closure, the heat dissipation assembly further includes:
a heat insulation layer arranged between the heat dissi-
pation sheet close to the flexible display panel and the
flexible display panel, and having a bendable area cor-
responding to the bendable area of the first heat dissi-
pation sheet.
[0022] In an exemplary embodiment of the present dis-
closure, the heat insulation layer includes a material of
rubber, silica gel, porous material, polyurethane, acrylic,
or an organic film layer containing a metal coating.
[0023] In an exemplary embodiment of the present dis-
closure, thicknesses of the first heat dissipation sheet,
the heat insulation layer and the second heat dissipation
sheet are not larger than 1 mm.
[0024] In an exemplary embodiment of the present dis-
closure, the heat dissipation assembly further includes:
a heat conduction member arranged between the first
heat dissipation sheet and the second heat dissipation
sheet and connecting the first heat dissipation sheet and
the second heat dissipation sheet, the heat conduction
member being located on at least one side of the flexible
battery and there being an interval between the heat con-
duction member and the flexible battery.
[0025] In an exemplary embodiment of the present dis-
closure, the flexible display device further includes:
a heat dissipation unit connected to at least one of the
first heat dissipation sheet, the second heat dissipation
sheet or the heat conduction member.
[0026] In an exemplary embodiment of the present dis-
closure, the flexible battery includes a flexible housing
and a positive electrode, a negative electrode, an elec-
trolyte, an insulation layer, a positive current collector,
and a negative current collector arranged in the flexible
housing, the positive electrode and the negative elec-
trode are arranged opposite to each other, the insulation
layer is arranged between the positive electrode and the
negative electrode, the positive current collector is ar-
ranged on a side of the positive electrode away from the
insulation layer, the negative current collector is arranged
on a side of the negative electrode away from the insu-
lation layer, and the electrolyte is distributed between the
positive electrode and the negative electrode.
[0027] The flexible display device of the present dis-
closure includes a flexible display panel, a flexible bat-

tery, and a heat dissipation assembly. The heat dissipa-
tion assembly is arranged between the flexible display
panel and the flexible battery and has a bendable area,
thereby not only realizing the flexibility of the entire dis-
play device, but also solving the heat dissipation problem
of the flexible battery, which prevents the battery heat
from affecting the display panel, and uniformizes the bat-
tery heat to prevent performance deterioration caused
by local overheating of the battery.
[0028] It should be understood that the above general
description and the following detailed description are only
exemplary and explanatory, and cannot limit the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The drawings herein are incorporated into the
specification and constitute a part of the specification,
show embodiments that conform to the present disclo-
sure, and together with the specification, serve to explain
the principle of the present disclosure. Obviously, the
drawings in the following description are only some em-
bodiments of the present disclosure, and other drawings
can be obtained by those skilled in the art from these
drawings without creative work.

FIG. 1 is a schematic diagram of a structure of a
flexible battery in an embodiment.
FIG. 2 is a schematic diagram of a structure of a
flexible display panel in an embodiment.
FIG. 3 is a schematic diagram of a structure of a heat
dissipation assembly in a first embodiment.
FIG. 4 is a schematic diagram of a first type of pat-
terned opening holes when a first heat dissipation
sheet has a one-piece structure.
FIG. 5 is a schematic diagram of a second type of
patterned opening holes when a first heat dissipation
sheet has a one-piece structure.
FIG. 6 is a schematic diagram of a third type of pat-
terned opening holes when a first heat dissipation
sheet has a one-piece structure.
FIG. 7 is a schematic diagram of a structure of a first
heat dissipation sheet including heat dissipation
bars.
FIG. 8 is a schematic view of an adhering structure
of heat dissipation bars.
FIG. 9 is a schematic diagram of a structure of a heat
dissipation bar including a first protruding portion.
FIG. 10 is a schematic diagram of various shapes of
a first protruding portion.
FIG. 11 is a schematic diagram of a structure of a
heat dissipation bar including a first protruding por-
tion and a second protruding portion.
FIG. 12 is a schematic diagram of a structure of a
first heat dissipation sheet including a heat dissipa-
tion pipe.
FIG. 13 is a schematic diagram of a structure in which
heat dissipation bars are connected by a connection
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member.
FIG. 14 is a schematic view of a structure in which
heat dissipation bars are connected by another con-
nection member.
FIG. 15 is a schematic diagram of a structure in which
through holes are formed in a heat dissipation bar.
FIG. 16 is a schematic diagram of a structure in which
a non-bending area is provided on a first heat dissi-
pation sheet.
FIG. 17 is a schematic diagram of a structure of a
heat dissipation assembly in a second embodiment.
FIG. 18 is a schematic diagram of a structure of a
heat dissipation assembly in a third embodiment.
FIG. 19 is a schematic diagram of a structure of a
heat dissipation assembly in a fourth embodiment.

[0030] In the figures:
1. Display panel; 2. Battery; 3. First heat dissipation
sheet; 4. Heat insulation layer; 5. Second heat dissipation
sheet; 6. Heat conduction member; 7. Heat dissipation
unit, 8. Cover plate; 9. Flexible circuit board; 10. Opening
hole; 11. Substrate; 12. Pixel defining layer; 13. Anode
layer; 14. Organic light-emitting material layer; 15. Cath-
ode layer; 21, flexible housing; 22. Positive electrode;
23. Negative electrode; 24. Positive current collector; 25.
Negative current collector; 26. Separator; 31. Heat dis-
sipation bar; 32. Through hole; 33. Connection member;
34. Shaft; 35. Rotation shaft; 301. First protruding portion;
302. Second protruding portion; 3021. Notch; 36. Heat
dissipation pipe; 37. Base layer; 30. Non-bending area.

DETAILED DESCRIPTION

[0031] Example embodiments will now be described
more fully with reference to the accompanying drawings.
However, the example embodiments may be implement-
ed in various forms, and should not be construed as being
limited to the embodiments set forth herein; on the con-
trary, these embodiments are provided so that the
present disclosure will be comprehensive and complete,
and fully convey the concept of the example embodi-
ments to those skilled in the art. The same reference
numerals in the figures indicate the same or similar struc-
tures, and thus their detailed descriptions will be omitted.
[0032] An embodiment of the present disclosure pro-
vides a flexible display device, including a flexible display
panel, a flexible battery and a heat dissipation assembly.
The flexible display panel is arranged at a side of the
flexible display panel away from a light emitting surface,
the heat dissipation assembly includes a first heat dissi-
pation sheet, and the first heat dissipation sheet faces
towards or faces away from any side of the flexible display
panel, and has a bendable area.
[0033] The display panel, battery, and first heat dissi-
pation sheet of the present disclosure all have a flexible
structure, and each can be bent or folded, realizing the
flexibility of the whole structure. At the same time, be-
cause the battery generates considerable amounts of

heat during charging and discharging, and heating parts
of the battery are uneven, the first heat dissipation sheet
being arranged on either side of the flexible battery can
absorb the heat generated by the flexible battery, reduce
a battery temperature, and make the battery temperature
uniform to avoid adverse effects on the display panel.
[0034] The flexible display device of the embodiment
will be described below:
As shown in FIG. 1, a basic structure of the flexible battery
of the embodiment of the present disclosure includes a
flexible housing 21, and a positive electrode 22, a neg-
ative electrode 23, an electrolyte, a positive current col-
lector 24, a negative current collector 25 and a separator
26 are arranged in flexible housing 21. The positive elec-
trode 22 and negative electrode 23 are arranged opposite
to each other, and the separator 26 is arranged between
the positive electrode 22 and the negative electrode 23
to isolate the positive electrode 22 and the negative elec-
trode 23 to avoid direct contact between active materials
on the two electrodes to cause short circuit inside the
battery 2. The positive current collector 24 is in contact
with the positive electrode 22 and is used to transmit
current of the positive electrode 22 to an external circuit.
The negative current collector 25 is in contact with the
negative electrode 23 and is used to transmit current of
the external circuit to the negative electrode 23. The elec-
trolyte is injected between the positive electrode 22 and
the negative electrode 23 as carrier of ion movement.
Although the electrolyte is not shown in the figure, those
skilled in the art know that the electrolyte should be dis-
tributed between the positive electrode 22 and the neg-
ative electrode 23 in order to transfer ions.
[0035] For example, the flexible battery 2 is a lithium
battery, and the charging process of the flexible battery
2 is that: lithium ions generated by the positive electrode
22 enter the electrolyte from the positive electrode 22,
then enter the electrolyte through micropores on the sep-
arator 26, and finally move to the negative electrode 23,
and are combined with electrons of the negative elec-
trode 23. The discharging process of the flexible battery
2 is that: the electrons move from the negative electrode
23 to the positive electrode 22 through the external circuit,
lithium ions enter the electrolyte from the negative elec-
trode 23, then enter the electrolyte through the micropo-
res on the separator 26, and finally move to the positive
electrode 22, and are combined with the electrons of the
positive electrode 22.
[0036] In order to achieve flexibility, each of the above
parts needs to be flexible. The positive electrode 22 may
be flexible by arranging patterned opening holes 10 on
a sheet of the solid positive electrode 22, and the opening
holes 10 are used to buffer strain generated during bend-
ing and twisting. The material of the positive electrode
22 differs according to the type of the flexible battery 2,
for example, lithium cobalt oxide, lithium manganate, lith-
ium iron phosphate and the like used in the lithium battery
2. The material of the negative electrode 23 may be
graphite powder or graphene, which is easy to achieve
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flexibility, and the flexibility may also be achieved by pro-
viding patterned opening holes 10 on a sheet of the neg-
ative electrode 23. The separator 26 may be a polymer
film, and may have a single-layer structure or a multilayer
structure. When the separator 26 has the single-layer
structure, conventional polymer film materials such as
polyethylene, polypropylene may be used. When the
separator 26 has the multilayer structure, a composite
double-layer structure such as polypropylene/polyethyl-
ene or a composite three-layer structure such as poly-
propylene/polyethylene/polypropylene may be used.
Such materials have flexibility and may be made flexible.
The positive current collector 24 and the negative current
collector 25 may use conventional metal current collector
materials, such as copper, aluminum, stainless steel, or
use high-conductivity materials such as graphene-based
conductive films. The flexible battery 2 assembled by
such film may realize conductive and flexible functions.
Metal current collectors with patterned opening holes 10
(such as copper mesh, aluminum mesh) may also be
used. The flexible housing 21 may be made of materials
such as aluminum plastic film or copper plastic film pro-
vided with conventional or patterned opening holes 10,
and may also be made of a flexible polymer material.
Most of the electrolyte is liquid or gel-like, which is inher-
ently flexible, and solid electrolyte may also be used.
[0037] It should be noted that the opening holes 10
provided for the internal parts of the flexible battery for
bending and folding should be arranged correspondingly.
[0038] A basic structure of the flexible display panel in
the embodiment is shown in FIG. 2. The display panel
includes a substrate 11 on which a driving transistor and
a driving circuit (not shown in the figure) are provided. In
order to achieve flexibility, the substrate 11 needs to use
a flexible material, and the flexible material may be a
polymer material, such as polyethylene (PE), polypropyl-
ene (PP), polyimide (PI), polyethylene terephthalate
(PET), polyethylene naphthalate (PEN). The flexible sub-
strate 11 is also provided with a patterned opening hole
10 to relieve the stress of curling and bending. One side
of the substrate 11 is provided with a pixel defining layer
12 for defining an opening area of each sub-pixel, and
each opening area is provided with a light-emitting de-
vice. The light-emitting device may be an organic elec-
troluminescent device, which specifically includes an an-
ode layer 13, an organic luminescent material layer 14
and a cathode layer 15, and may further include a hole
transport layer, an electron transport layer, an electron
injection layer, a hole injection layer and other film layers,
which is not specifically limited by the present disclosure.
Further, the display panel 1 may also include an encap-
sulation layer, and the encapsulation layer may use a
manner of film encapsulation to achieve flexibility.
[0039] FIG. 3 is a schematic diagram of a cross-sec-
tional structure of a heat dissipation assembly in an em-
bodiment. A first heat dissipation sheet 3 is arranged be-
tween the flexible display panel 1 and the flexible battery
2, and the first heat dissipation sheet 3 is disposed on

one side of the battery 2 for absorbing heat dissipated
by the side of the flexible battery 2 toward the display
panel 1 to reduce the temperature of the battery 2 and
prevent local temperature of the battery 2 from being too
high, so as to avoid affecting the display panel 1. The
first heat dissipation sheet 3 has a bendable area, so as
to cooperate with the whole device to achieve curling or
bending.
[0040] The material of the first heat dissipation sheet
3 may also be an organic material with high thermal con-
ductivity such as graphene. When the graphene is se-
lected for the first heat dissipation sheet 3, since the
graphene has high flexibility and can be curled or bent,
the first heat dissipation sheet 3 may have a one-piece
structure, and as a whole, can be regarded as a bendable
area. Moreover, a thin graphene heat dissipation sheet
may achieve good thermal conductivity, and thus the
overall thickness of the display device can be controlled
within an ideal range. The first heat dissipation sheet 3
made of graphene material may be fixed to the display
panel 1 and the battery 2 by adhering.
[0041] The material of the first heat dissipation sheet
3 may also be a metal material, such as silver, copper,
aluminum, gold, iron, tin, or an alloy material of the above
metals. The above metal materials may not only have a
heat dissipation function, but also have a good supporting
function for the flexible display panel, thereby improving
anti-extrusion ability of the flexible display panel. Due to
strong rigidity of metal material, in order to achieve ideal
bending performance, a through structure in a thickness
direction may be formed in the bendable area of the ma-
terial to release the stress during bending of the material
and improve the bending performance. At the same time,
it may also meet the lightweight design. The through
structure may have various forms.
[0042] In some embodiments, the first heat dissipation
sheet 3 is a one-piece structure, and the bendable area
of the first heat dissipation sheet 3 is provided with pat-
terned opening holes 10. i.e., the opening holes 10 of the
through structure on the first heat dissipation sheet 3 are
formed, which may buffer the stress received when the
heat dissipation sheet is bent. It can be understood that
the bendable area of the first heat dissipation sheet 3
may correspond to the bendable area of the flexible dis-
play panel 1 or the flexible battery 2. The patterned open-
ing holes 10 may be as shown as in FIGS. 4 to 6. In a
first structure shown in FIG. 4, the patterned opening
holes 10 are hexagons arranged in an array. In a second
structure shown in FIG. 5, the patterned opening holes
10 are circles arranged in an array. In a third structure
shown in FIG. 6, the patterned opening holes 10 are rec-
tangles with semicircular ends arranged in an array.
Among the three structures, the third structure is the pre-
ferred structure, and the opening form thereof has a bet-
ter stress dispersion effect and better bendability. The
first heat dissipation sheet 3 made of a one-piece metal
material may be fixed to the display panel 1 and the bat-
tery 2 by mechanical connection, such as clamping, riv-
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eting, or it may be adhered to the display panel 1 and the
battery 2 by means of adhesive tape, glue.
[0043] In some other embodiments, the first heat dis-
sipation sheet 3 may not be a one-piece structure. For
example, as shown in FIG. 7, the first heat dissipation
sheet 3 includes a plurality of heat dissipation bars 31
arranged in parallel, and there is an interval between any
two adjacent heat dissipation bars 31, and the interval
forms the through structure in the first heat dissipation
sheet 3. The adjacent heat dissipation bars 31 may be
folded relative to each other due to the interval, so that
the entire first heat dissipation sheet 3 is bendable as a
whole. Compared with the structure with opening holes
in the one-piece metal sheet, the first heat dissipation
sheet 3 of this structure has a better bending effect, and
may further reduce the stress influence of metal parts on
the flexible display module, and the display panel has
higher flexibility and reliability. In addition, the overall re-
silience of the first heat dissipation sheet 3 may be further
reduced, and the difficulty of assembling the complete
flexible device and the difficulty of implementing flexible
action may be reduced. In this structure, the heat dissi-
pation bar 31 and the interval thereof are at least ar-
ranged in the bendable area of the first heat dissipation
sheet 3. Of course, the structure of the heat dissipation
bar may also be provided in the non-bend area to dissi-
pate the heat of the flexible battery or to support the dis-
play panel. It can be understood that the arrangement
direction of the heat dissipation bars 31 (that is, the ar-
rangement direction of the intervals) may be consistent
with the bending direction to achieve bending. It should
be noted that the parallel arrangement of the multiple
heat dissipation bars described in the present disclosure
allows the angle error of the actual product due to process
accuracy and other reasons.
[0044] Referring to FIG. 8, the heat dissipation bar 31
may be adhered to a base layer 37, and then the base
layer 37 is adhered to the flexible display panel or the
flexible battery. Of course, the base layer 37 may also
be fixed on the flexible battery or flexible display panel
by mechanical connection, such as clamping, riveting.
When the heat dissipation bar 31 is adhered onto the
base layer, the heat dissipation bar 31 may be displaced
in the bending direction (i.e., the width direction) during
a plurality of bending processes, resulting in uniform heat
conduction and reduced supporting capacity of the first
heat dissipation sheet.
[0045] In some exemplary embodiments, referring to
FIG. 9, at least one first protruding portion 301 is provided
on at least one long side of the heat dissipation bar 31
to face an adjacent heat dissipation bar 31. When the
heat dissipation bar 31 itself or the adjacent heat dissi-
pation bar 31 thereto is displaced, the first protruding
portion 301 may abut on the adjacent heat dissipation
bar 31 to limit the position of the heat dissipation bar 31
itself or the adjacent heat dissipation bar 31 thereto, so
that a fixed interval is always maintained between the
two adjacent heat dissipation bars 31 to avoid reduction

in the heat conduction uniformity and the supporting ca-
pacity due to a large displacement. The first protruding
portion 301 may be provided on only one long side of the
heat dissipation bar 31 or may be provided on two long
sides of the heat dissipation bar 31. Each heat dissipation
bar 31 may be provided with one or more first protruding
portions 301. The positions of the first protruding portions
301 on two adjacent heat dissipation bars 31 may or may
not correspond to each other.
[0046] For example, as shown in FIG. 9 (a), a plurality
of heat dissipation bars 31 are arranged to be spaced
apart from each other horizontally, and the right side of
each heat dissipation bar 31 is provided with one first
protruding portion 301 protruding to the right, and respec-
tive first protruding portions 301 are located on the same
horizontal line. As shown in FIG. 9 (b), the right side of
each heat dissipation bar 31 is provided with two first
protruding portions 301 which are at upper and lower
positions respectively and protrude to the right, the re-
spective upper first protruding portions 301 are located
on the same horizontal line, and the lower first protruding
portions 301 are located on the same horizontal line. As
shown in FIG. 9 (c), the left side of each heat dissipation
bar 31 is provided with one first protruding portion 301
protruding to the left, and the right side of each heat dis-
sipation bar 31 is provided with one first protruding portion
301 protruding to the right, and the respective first pro-
truding portions 301 are located on the same horizontal
line. Therefore, the first protruding portions 301 of two
adjacent heat dissipation bars 31 are arranged opposite-
ly. As shown in FIG. 9 (d), each of the left and right sides
of each heat dissipation bar 31 is provided with two first
protruding portions 301 which are at upper and lower
positions respectively, the respective upper first protrud-
ing portions 301 are located on the same horizontal line,
and the respective lower first protruding portions 301 are
located on the same horizontal line. As shown in FIG. 9
(e), the left side of each heat dissipation bar 31 is provided
with one first protruding portion 301 protruding to the left,
the right side of each heat dissipation bar 31 is provided
with one first protruding portion 301 protruding to the
right, the respective first protruding portions 301 protrud-
ing to the left are arranged on one horizontal line, and
the respective first protruding portions 301 protruding to
the right are arranged on another horizontal line. There-
fore, the first protruding portions 301 of two adjacent heat
dissipation bars 31 are staggered up and down. As shown
in FIG. 9 (f), each of the left and right sides of each heat
dissipation bar 31 is provided with two first protruding
portions 301 which are at upper and lower positions re-
spectively, and each heat dissipation bar 31 has four first
protruding portions 301 that are staggered left and right.
As shown in FIG. 9 (g), each of the left and right sides of
each heat dissipation bar 31 is provided with three first
protruding portions 301 which are at upper, middle and
lower positions respectively, and the first protruding por-
tions 301 of each heat dissipation bar 31 are arranged
at three horizontal lines respectively. As shown in FIG.
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9 (h), a plurality of heat dissipation bars 31 may be ar-
ranged in a plurality of groups in the longitudinal direction
in the figure.
[0047] The shapes of the first protruding portions 301
in the above specific embodiments are all semicircular
as an example. It can be understood that the shape of
the first protruding portion 301 may also be of any other
shape, such as rectangle shown in FIG. 10 (a), trapezoid
shown in FIG. 10 (b).
[0048] Further, in some exemplary embodiments, re-
ferring to FIG. 11, the long side of the heat dissipation
bar 31 is further provided with a second protruding portion
302 at a position corresponding to the first protruding
portion 301 of the adjacent heat dissipation bar 31. The
second protruding portion 302 is provided with a notch
3021, and the notch 3021 matches the shape of the first
protruding portion 301, so that when the two heat dissi-
pation bars 31 are displaced, the notch 3021 and the first
protruding portion 301 may be engaged to prevent the
heat dissipation bars 31 from moving further. Moreover,
the notch 3021 may enclose the first protruding portion
301, which may also prevent the heat dissipation bar 31
from moving in the longitudinal direction in the figure, that
is, may limit the position of the heat dissipation bar 31 in
both the horizontal and vertical directions, and may have
a better position limitation effect. As shown in Fig. 11 (a),
the shapes of the first protruding portion 301 and the
notch 3021 are both trapezoidal. As shown in FIG. 11
(b), the shapes of the first protruding portion 301 and the
notch 3021 are both semi-elliptical. The shape of the sec-
ond protruding portion 302 includes but is not limited to
the rectangular protruding portion shown in the figure,
and may also be other shapes. It should be noted that
when the heat dissipation bars are close to each other,
the first protruding portion 301 and the notch 3021 are
engaged with each other, and there is also a gap between
the other opposite parts of the two heat dissipation bars.
Each heat dissipation bar may also be provided with a
plurality of such structures. As shown in FIG. 11(c), each
heat dissipation bar is provided with three first protruding
portions 301 and second protruding portions 302.
[0049] Further, in an exemplary embodiment, referring
to FIG. 12, the first heat dissipation sheet 3 is further
provided with a heat dissipation pipe 36, which is used
to connect the heat dissipation bars 31 together to con-
duct the heat of the respective heat dissipation bars 31,
thereby improving the uniformity of heat conduction of
the entire first heat dissipation sheet 3, and making the
heat distribution on the entire first heat dissipation sheet
3 more uniform.
[0050] In some other embodiments, the adjacent heat
dissipation bars 31 may be connected together by a con-
nection member 33. In order not to affect the bending of
the adjacent heat dissipation bars 31, the connection
member 33 and the heat dissipation bar 31 may be piv-
otally connected, which structure may allow two adjacent
heat dissipation bars 31 to be folded relatively. Specifi-
cally, as shown in FIG. 13, the connection member 33

may be a bar-shaped rod provided at ends of two adja-
cent heat dissipation bars 31. The extending direction of
the bar-shaped rod is perpendicular to the extending di-
rection of the heat dissipation bar 31. Mounting holes
(not shown) are provided at opposite positions of an end
of the connection member 33 and an end of the heat
dissipation bar 31, and a shaft 34, which is horizontally
arranged, penetrates the opposite mounting holes of the
heat dissipation bar 31 and the connection member 33
to form a pivot connection. The heat dissipation bar 31
and the connection member 33 can both rotate around
the shaft 34, so that two adjacent heat dissipation bars
can rotate relative to the connection member, and thus
the two heat dissipation bars 31 can be bent. As shown
in FIG. 14, the connection member 3 may also be a ro-
tation shaft 35 arranged in parallel with the heat dissipa-
tion bar 31. The rotation shaft 35 is arranged between
two adjacent heat dissipation bars 31. The end of the
heat dissipation bar 31 is provided with an extension part
including a mounting hole (not shown), and two ends of
the rotation shaft 35 pass through the mounting holes of
the heat dissipation bar 31, so that the heat dissipation
bar 31 can rotate along the rotation shaft 35. Of course,
the connection member 33 may also have other struc-
tures, for example, it may also be a connection wire that
passes through the through holes of respective heat dis-
sipation bars to connect the heat dissipation bars in se-
ries, which will not be listed here. In this structure, even
if the interval between two adjacent heat dissipation bars
31 is small, the first heat dissipation sheet 3 can still be
bent through the pivot connection structure. Since the
heat dissipation bars 31 are connected as a whole by the
connection member 33, the structure thereof is more sta-
ble. At the same time, the material of the connection
member is preferably a metal or other material with a
heat-conducting function, so that the heat on the heat
dissipation bars 31 can be transferred to each other
through the connection member, so that the heat distri-
bution of the entire first heat dissipation sheet 3 is more
uniform.
[0051] In the above embodiment, referring to FIG. 7,
the width and interval of the heat dissipation bars 31 have
a significant impact on the bending effect, heat dissipa-
tion effect, and support effect. If the interval is too large,
the width of the heat dissipation bar 31 is too narrow,
which will lead to poor heat dissipation and poor support.
If the interval is too small, the width of the heat dissipation
bar 31 is too wide, which may affect the bending effect.
In an embodiment, the width L of the heat dissipation bar
31 satisfies 0.05mm≤L≤ 20mm. For example, L may take
values of 0.05nm, 0.1nm, 1nm, 2nm, 5nm, 10nm, 15nm,
20nm. The smaller the value of L is, the more difficult it
is for the heat dissipation bar 31 to form an obvious un-
even structure in the longitudinal direction. The width h
of the interval between two adjacent heat dissipation bars
31 satisfies 0.1mm≤h≤10mm. For example, h can take
values of 0.1nm, 1nm, 2nm, 5nm, 8nm, and 10nm. Within
this size range, the bending effect of the first heat dissi-
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pation sheet is smoother, the heat dissipation effect is
ideal, and the structural stability and support effect is bet-
ter.
[0052] It should be noted that, referring to FIG. 12,
when the heat dissipation bar 31 includes the first pro-
truding portion 301, the width L of the heat dissipation
bar 31 is the width of the portion of the heat dissipation
bar 31 other than the first protruding portion 301, that is,
the minimum width of the heat dissipation bar 31. The
width h of the interval between two adjacent heat dissi-
pation bars 31 is the distance between the parts of the
two heat dissipation bars 31 other than the first protruding
portions 301, that is, the maximum distance between two
adjacent heat dissipation bars 31. The size of the first
protruding portion 301 may be set according to the struc-
ture and the distance between the heat dissipation bars
31.
[0053] Further, in an exemplary embodiment, referring
to FIG. 15, the heat dissipation bar 31 is also provided
with a through hole 32. The through hole 32 makes the
heat dissipation bar 31 bendable, thereby further improv-
ing the bendable performance of the first heat dissipation
sheet.
[0054] In the present disclosure, regardless of whether
the first heat dissipation sheet adopts a sheet-like struc-
ture or a structure with the heat dissipation bars 31, the
thickness of the first heat dissipation sheet is preferably
no more than 1mm. Such thickness may meet the heat
dissipation requirements, and at the same time, the thick-
ness of the entire device is not significantly increased,
which is conducive to achieving a lighter and thinner con-
figuration.
[0055] It should also be noted that, as shown in FIG.
16, the first heat dissipation sheet 3 may include a non-
bending area 30, and the non-bending area 30 may be
a whole non-bendable structural layer. For example, the
area of the first heat dissipation sheet 3 corresponding
to the non-bendable motherboard IC of the display panel
may be set as a whole metal layer, and the other bendable
area is a heat dissipation sheet structure.
[0056] The structure of the first heat dissipation sheet
3 in the heat dissipation assembly shown in FIG. 3 has
been described in detail above. In another embodiment,
the first heat dissipation sheet 3 may also be arranged
on the side of the flexible battery 2 facing away from the
flexible display panel 1 to absorb heat emitted from the
side of the flexible battery 2 facing away from the display
panel 1, which can also reduce the temperature of the
battery 2 to prevent the local temperature of the battery
2 from being too high.
[0057] In an embodiment, as shown in FIG. 17, on the
basis of FIG. 3, the heat dissipation assembly further
includes a heat insulation layer 4, and the first heat dis-
sipation sheet 3 and the heat insulation layer 4 are both
provided between the flexible display panel 1 and the
flexible battery 2. The heat insulation layer 4 is located
between the first heat dissipation sheet 3 and the flexible
display panel 1. The heat insulation layer 4 is in the shape

of sheet as a whole, and also has a bendable area.
[0058] The function of the heat insulation layer 4 is to
isolate the heat between the first heat dissipation sheet
3 and the flexible display panel 1 to shield the thermal
effect of the high temperature of the first heat dissipation
sheet 3 on the flexible display panel 1. Therefore, the
heat insulation layer 4 may be made of materials with
lower thermal conductivity, for example, organic materi-
als such as rubber. At the same time, the heat insulation
layer 4 may also have a bendable area so that it may
also be bent or folded to match the overall structure of
the display device. It can be understood that the bendable
area of the heat insulation layer 4 may correspond to the
bendable area of the first heat dissipation sheet 3, the
flexible display panel 1 or the flexible battery 2. Then, a
structure of a patterned opening hole 10 may also be
provided on the heat insulation layer 4, or a material with
higher flexibility may be selected. On the other hand, the
heat insulation layer 4 may further use an insulating ma-
terial to prevent the current leaked from the battery 2 from
being conducted to the display panel 1 via the first heat
dissipation sheet 3 and affecting the display panel 1.
[0059] Therefore, in view of the above requirements,
the material of the heat insulation layer 4 is preferably
rubber, silica gel, polyurethane, acrylic or porous mate-
rials such as foam materials, fiber materials. The hollow
structure of the porous materials may be filled with air or
other media. The material of the heat insulation layer 4
may also be heat-reflective materials, such as gold-plat-
ed, silver-plated polyimide film.
[0060] The heat insulation layer 4 may be fixed to the
first heat dissipation sheet 3 or the display panel 1
through a mechanical connection method or an adhesive
method.
[0061] In an embodiment, as shown in FIG. 18, on the
basis of FIG. 3, the heat dissipation assembly further
includes a second heat dissipation sheet 5. Specifically,
the first heat dissipation sheet 3 and the heat insulation
layer 4 are both provided between the flexible display
panel 1 and the flexible battery 2, the heat insulation layer
4 is arranged between the first heat dissipation sheet 3
and the flexible display panel 1, and the second heat
dissipation sheet 5 is arranged on the side of the flexible
battery 2 away from the flexible display panel 1, and have
a sheet shape as a whole to cover the side of the flexible
batter 2 to absorb the heat emitted by the side of the
flexible battery 2 away from the display panel 1, so that
the entire device has a more ideal heat dissipation per-
formance. The second heat dissipation sheet 5 has a
bendable area. It can be understood that the bendable
area of the second heat dissipation sheet 5 corresponds
to the bendable areas of the first heat dissipation sheet
3, the heat insulation layer 4, the flexible battery 2, and
the flexible display panel 1. In other embodiments, when
the first heat dissipation sheet 3 is arranged on the side
of the flexible battery 2 away from the flexible display
panel 1, the second heat dissipation sheet 5 is arranged
on the side of the flexible battery 2 facing the flexible
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display panel 1, that is, between the flexible battery 2 and
the flexible display panel 1. At this time, the heat insula-
tion layer may be arranged between the second heat
dissipation sheet 5 and the flexible display panel 1 to
block the influence of the high temperature of the second
heat dissipation sheet 5 on the flexible display panel 1.
In other words, the heat insulation layer may always be
arranged between the heat dissipation sheet close to the
flexible display panel and the flexible display panel.
[0062] The structure of the second heat dissipation
sheet 5 may be the same as or different from that of the
first heat dissipation sheet 3. The material of the second
heat dissipation sheet 5 may be the same as or different
from that of the first heat dissipation sheet 3. For example,
the first heat dissipation sheet adopts the metal heat dis-
sipation bar structure shown in FIG. 9, and the second
heat dissipation sheet adopts a one-piece graphene film
layer; or, the first heat dissipation sheet adopts the metal
patterned through hole structure shown in FIG. 6, and
the second heat dissipation sheet adopts the metal heat
dissipation bar structure shown in FIG. 9.
[0063] The fixing method of the second heat dissipa-
tion sheet 5 and the flexible battery 2 may refer to that
of the first heat dissipation sheet 3, and the structure of
the bendable area of the second heat dissipation sheet
5 may also refer to that of the first heat dissipation sheet
3, which will not be repeated here. In addition, the pa-
rameters such as the thickness and size of the second
heat dissipation sheet 5 may also be the same as or
different from those of the first heat dissipation sheet 3.
[0064] FIG. 19 shows another structure of the heat dis-
sipation assembly in an embodiment, and the structure
includes a first heat dissipation sheet 3, a heat insulation
layer 4, a second heat dissipation sheet 5, and a heat
conduction member 6. The first heat dissipation sheet 3
and the heat insulation layer 4 are both provided between
the flexible display panel 1 and the flexible battery 2, the
heat insulation layer 4 is arranged between the first heat
dissipation sheet 3 and the flexible display panel 1, the
second heat dissipation sheet 5 is arranged on the side
of the flexible battery 2 away from the flexible display
panel 1, the heat conduction member 6 is arranged be-
tween the first heat dissipation sheet 3 and the second
heat dissipation sheet 5 and connects the first heat dis-
sipation sheet 3 and the second heat dissipation sheet
5, the heat conduction member 6 is positioned on at least
one side of the flexible battery 2 and is spaced apart from
the flexible battery 2.
[0065] The heat conduction member 6 is used to ab-
sorb the heat on the first heat dissipation sheet 3 and the
second heat dissipation sheet 5. Since the heat conduc-
tion member 6 is not in contact with the flexible battery
2, it further conducts the heat on the first heat dissipation
sheet 3 and the second heat dissipation sheet 5 to the
heat conduction member 6 to further reduce the heat of
the battery 2. The heat conduction member 6 may be a
metal material, or an organic material with high heat con-
duction efficiency such as graphene.

[0066] The heat conduction member 6 may be a co-
lumnar structure arranged between the first heat dissi-
pation sheet 3 and the second heat dissipation sheet 5,
or may also be a sheet-like structure, of course, it may
also be of other forms, which is not specifically limited in
the present disclosure. The heat conduction member 6
may be arranged on only one side of the battery 2, or on
more sides of the battery 2. The heat conduction member
6 may be an integral structure with the first heat dissipa-
tion sheet 3 or the second heat dissipation sheet 5. When
the first heat dissipation sheet 3 or the second heat dis-
sipation sheet 5 includes a heat dissipation bar 31 and
a heat dissipation pipe 36, the heat conduction member
6 may also be connected to the heat dissipation pipe 36
to conduct heat away.
[0067] In an exemplary embodiment, with continued
reference to FIG. 19, the display device further includes
a heat dissipation unit 7, and the heat dissipation unit 7
is connected to at least one of the above first heat dissi-
pation sheet, second heat dissipation sheet or heat con-
duction member for absorbing the heat of the heat dissi-
pation assembly and conducting the heat to the outside
of the display device. The heat dissipation unit 7 is dis-
posed in the housing of the display device, and is used
to conduct the absorbed heat to the outside of the hous-
ing, and may include structures such as cooling fins and
fans. In order to be connected to the heat dissipation unit
7, at least one of the first heat dissipation sheet 3, the
second heat dissipation sheet 5, and the heat conduction
member 6 may extend to the heat dissipation unit 7. Tak-
ing that shown in the figure as an example, the heat dis-
sipation unit 7 is provided on a side of the flexible battery
2, and the first dissipation sheet 3 extends outward along
said side relative to the second dissipation sheet 5 until
being connected to the radiating unit 7. The leftward ar-
row in the figure indicates the omitted extension. In other
embodiments, it may also be the second heat dissipation
sheet 5 or the heat conduction member 6 that extends
toward the heat dissipation unit 7, which is not specifically
limited in the present disclosure.
[0068] FIG. 19 also shows a cover plate 8 covering a
light-emitting side of the display panel 1 and a flexible
circuit board 9 connected to the display panel 1 in the
display device. Of course, the display device also in-
cludes other parts such as a driver IC and a housing,
which is not listed one by one herein. It should be noted
that in the embodiment, the size of the flexible battery 2
is larger than that of the flexible display panel 1. In other
embodiments, the size of the flexible battery 2 may also
be equal to or smaller than the flexible display panel 1.
[0069] It should be noted that the present disclosure
does not specifically limit the application of the display
device, which may be any product or part with display
function such as televisions, laptops, tablets, wearable
display devices, mobile phones, car displays, navigation,
e-books, digital photo frames, advertising light boxes.
[0070] Although relative terms such as "upper" and
"lower" are used in the specification to describe the rel-
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ative relationship between one component and another
component shown, these terms are used in the specifi-
cation only for convenience of description, for example,
according to the example direction shown in the figures.
It can be understood that if a device shown is turned over,
a component described as "upper" will become the "low-
er" component. When a structure is "on" another struc-
ture, it may mean that the structure is integrally formed
on said another structure, or that the structure is "directly"
installed on said another structure, or that the structure
is "indirectly" installed on said another structure through
other structure.
[0071] The terms "a", "an", "the", "said" and "at least
one" are used to indicate the presence of one or more
elements/components/etc.; and the terms "include" and
"have" are used to indicate an open-ended inclusive
means and means that there may be additional ele-
ments/components/etc. in addition to the listed ele-
ments/components/etc..
[0072] Those skilled in the art may easily conceive of
other embodiments of the present disclosure after con-
sidering the specification and practicing the invention dis-
closed herein. The present application is intended to cov-
er any variations, uses, or adaptive changes of the
present disclosure. These variations, uses, or adaptive
changes follow the general principles of the present dis-
closure and include common knowledge or conventional
technical means in the technical field that are not dis-
closed in the present disclosure. The description and em-
bodiments are only regarded as exemplary, and the true
scope and spirit of the present disclosure are pointed out
by the appended claims.

Claims

1. A flexible display device, comprising:

a flexible display panel;
a flexible battery arranged at a side of the flexible
display panel away from a light emitting surface;
a heat dissipation assembly comprising a first
heat dissipation sheet, the first heat dissipation
sheet being arranged at a side of the flexible
battery facing or away from the flexible display
panel, and the first heat dissipation sheet having
a bendable area.

2. The flexible display device according to claim 1,
wherein the bendable area of the first heat dissipa-
tion sheet has a through structure in a thickness di-
rection.

3. The flexible display device according to claim 2,
wherein the first heat dissipation sheet has a one-
piece structure, the first heat dissipation sheet com-
prises a plurality of patterned opening holes in the
bendable area, and the opening hole forms the

through structure.

4. The flexible display device according to claim 2,
wherein the first heat dissipation sheet comprises a
plurality of heat dissipation bars arranged in parallel
in the bendable area, any two adjacent heat dissi-
pation bars have an interval therebetween, and the
interval forms the through structure.

5. The flexible display device according to claim 4,
wherein the first heat dissipation sheet further com-
prises a plurality of connection members, and the
connection member connects two adjacent heat dis-
sipation bars, and
the connection member is pivotally connected to the
two adjacent heat dissipation bars, so that the two
adjacent heat dissipation bars are rotatable relative
to the connection member.

6. The flexible display device according to claim 4,
wherein at least one first protruding portion is pro-
vided on at least one long side of the heat dissipation
bar to face an adjacent heat dissipation bar.

7. The flexible display device according to claim 6,
wherein a second protruding portion is provided on
the long side of the heat dissipation bar at a position
corresponding to the first protruding portion of the
adjacent heat dissipation bar, and the second pro-
truding portion has a notch that matches a shape of
the first protruding portion, so that the notch and the
first protruding portion can be fit to each other.

8. The flexible display device according to claim 4,
wherein the first heat dissipation sheet further com-
prises a heat dissipation pipe, and the heat dissipa-
tion pipe is connected to each of the heat dissipation
bars.

9. The flexible display device according to claim 4,
wherein the first heat dissipation sheet further com-
prises a base layer, the heat dissipation bars are
adhered to one side of the base layer, and another
side of the base layer is bonded to the flexible battery
or the flexible display panel.

10. The flexible display device according to claim 4,
wherein a width L of the heat dissipation bar satisfies
0.05mm≤L≤20mm, and a width h of the interval be-
tween two adjacent heat dissipation bars satisfies
0.1mm≤hs≤10mm.

11. The flexible display device according to claim 4,
wherein a through hole is formed in the heat dissi-
pation bar.

12. The flexible display device according to claim 2,
wherein a material of the first heat dissipation sheet
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is metal.

13. The flexible display device according to any one of
claims 1 to 12, wherein the heat dissipation assembly
further comprises:
a second heat dissipation sheet arranged on another
side of the flexible battery facing or away from the
flexible display panel, the second heat dissipation
sheet having a bendable area, and the bending area
of the second heat dissipation sheet corresponding
to the bendable area of the heat insulation layer and
the bendable area of the first heat dissipation sheet.

14. The flexible display device according to claim 13,
wherein a structure of the second heat dissipation
sheet is same as or different from that of the first
heat dissipation sheet, and a material of the second
heat dissipation sheet is same as or different from
that of the first heat dissipation sheet.

15. The flexible display device according to claim 13,
wherein the heat dissipation assembly further com-
prises:
a heat insulation layer arranged between the heat
dissipation sheet close to the flexible display panel
and the flexible display panel, and having a bendable
area corresponding to the bendable area of the first
heat dissipation sheet.

16. The flexible display device according to claim 13,
wherein the heat insulation layer comprises a mate-
rial of rubber, silica gel, porous material, poly-
urethane, acrylic, or an organic film layer containing
a metal coating.

17. The flexible display device according to claim 15,
wherein thicknesses of the first heat dissipation
sheet, the heat insulation layer and the second heat
dissipation sheet are not larger than 1 mm.

18. The flexible display device according to claim 15,
wherein the heat dissipation assembly further com-
prises:
a heat conduction member arranged between the
first heat dissipation sheet and the second heat dis-
sipation sheet and connecting the first heat dissipa-
tion sheet and the second heat dissipation sheet, the
heat conduction member being located on at least
one side of the flexible battery and there being an
interval between the heat conduction member and
the flexible battery.

19. The flexible display device according to claim 18,
wherein the flexible display device further compris-
es:
a heat dissipation unit connected to at least one of
the first heat dissipation sheet, the second heat dis-
sipation sheet or the heat conduction member.

20. The flexible display device according to claim 1,
wherein the flexible battery comprises a flexible
housing and a positive electrode, a negative elec-
trode, an electrolyte, an insulation layer, a positive
current collector, and a negative current collector ar-
ranged in the flexible housing,

the positive electrode and the negative elec-
trode are arranged opposite to each other,
the insulation layer is arranged between the pos-
itive electrode and the negative electrode,
the positive current collector is arranged on a
side of the positive electrode away from the in-
sulation layer,
the negative current collector is arranged on a
side of the negative electrode away from the in-
sulation layer, and
the electrolyte is distributed between the posi-
tive electrode and the negative electrode.
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